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ABSTRACT

In 1980, the Northwest and Alaska Fisheries Center completed the second

in a series of bottom trawl surveys to assess Pacific whiting (Merluccius

productus) and rockfish (Sebastes spp.) resources off Washington, Oregon, and

California.

The survey encompassed the geographic/bathymetric region from Monterey

Bay, California to the northern end of Vancouver Island, British Columbia ,

(lat. 36°48'N - 50°00'N) between the depths of 55 and 366 m (30 and 200

fathoms). There were 611 bottom trawl hauls attempted of which 581 were

successfully completed. This report describes the methods used and summarizes

the data collected during the survey. Included are summaries of temperature

(surface and bottom) data, catch composition, distribution and relative

abundance of the major groundfish species, and rankings of fish species by

International North Pacific Fisheries Commission (INPFC) statistical areas

and depth strata by catch per unit effort; Estimates of biomass, population

numbers, and length compositions for the commercially important species are

presented by INPFC area. Length distributions are presented for more important

species and age compositions for Pacific whiting, chilipepper (Sebastes

goodei), Pacific ocean perch (S. alutus), yellowtail (S. flavidus), canary

(S. pinniger), and splitnose (S.diploproa) rockfishes are also provided. 
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INTRODUCTION

surveys was initiated in the coastal waters off California, Oregon, and

Washington to determine the distribution, abundance, and biological character-

istics of Pacific whiting (Merluccius productus),, shelf rockfish (Sebastes

spp.), and other groundfish species (Gunderson and Sample 1980). Similar

surveys were conducted in 1980 and 1983 as part of a long-term program to

monitorpopulation changes and trends which may serve as a basis for future

regulatory action. The results of the 1983 bottom trawl survey were presented

by Weinberg et al. (1984) in a data report.

 This data report summarizes bottom trawl sampling data from the 1980

survey which, with few exceptions, followed the design of the 1983 survey 

(Weinberg et al. 1984). Primary survey objectives were to determine the

distribution, abundance, and biological characteristics of Pacific whiting,

yellowtail rockfish (Sebastes flavidus), and canary rockfish (S. pinniger)

resources in the California to British Columbia region.

In this report, discussion is focused on the three species of primary

concern, but data summaries for other commercially important groundfish species

are also presented. Summaries of catch, relative abundance and distribution,

biomass, and population estimates as well as length distributions for the

more important species can be found herein. Estimates of population age

composition are also provided for Pacific whiting, yellowtail rockfish, canary

rockfish, splitnose rockfish (S. diploproa), Pacific ocean perch (S. alutus),

and chilipepper (S. goodei). Detailed station and catch data are also provided

(Tables 52-53). Detailed length composition, biomass, and population estimates

are not included but are available as routine computer outputs and may be obtained

upon request.
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SURVEY METHODS

Survey Period and Area

The 1980 west coast groundfish survey took place between 12 July and

28 September 1980. That time frame was selected because it coincided with

the 1977 survey period and provided an optimum time for determining abundance

for Pacific whiting which are thought to be well established in summer feed-

ing areas during this period (Dark et al. 1983). The survey encompassed an

area from Monterey Bay, California to northern Vancouver Island, British

Columbia (lat. 36°48'N - 50°00'N) between the depths of 55 and 366 m (30 and

200 fathoms). This area was selected for study because it included the range

in which Pacific whiting normally occur in commercial concentrations (Dark et

al. 1980) and contained the rockfish areas of major concern.

Vessels and Fishing Gear

Two stern ramp trawlers, the Pat San Marie and

for 80 days each to conduct the bottom trawl work.

MaryLou,were chartered

The Pat San Marie is 31 m

(101 ft) overall and is powered by an 865 horsepower main engine. The Mary

Lou is 26 m (86 ft) overall with 700 continuous horsepower from twin main

engines. Both vessels were equipped with hydraulically powered split trawl

winches, lifting winches on main booms, and a picking boom. The Pat San Marie

had a single net reel situated over the stern ramp and dual net reels just aft

of the house. The Mary Lou had dual net reels mounted over the stern ramp.

Both vessels were electronically equipped with loran C receivers, dual radars,

dual echo sounders, sector scanning sonars, net sounders, automatic pilots, and

VHF/single-sideband radios. The Pat San Marie was also equipped with a loran-

to-geodetic position converter.



The bottom trawl used exclusively during this survey  was the standard

Noreastern high-opening bottom trawl equipped with 35.6 cm and 45.7 cm (14 and

18 inch) roller gear on the footrope (Fig. 54) In order to maintain inter-

annual comparability, trawl specifications, trawling procedures, temperature

data collection, and on-deck sampling procedures are held as constant as

possible from year to year. Standard sampling procedures utilized by the

Resource Assessment and Conservation Engineering (RACE) Division are those

presented by Gunderson and Sample (1980). The methods of collecting and

analyzing the biological data are described by Weinberg et al. (1984).

Trawl Station Allocation

In an attempt to reduce the variance in mean catch per unit effort (CPUE)

values, sampling intensity was greatest in areas known to have high whiting

and shelf rockfish abundance. Sampling intensity was controlled by the

spacing of tracklines along which trawl stations were positioned. Tracklines

ran roughly perpendicular to the 55 m (30 fathoms) depth contour; In "normal"

density whiting areas (lat. 36°38'N - 42°00'N; 45°00'N - 50°00'N) tracklines

were spaced every 22.2 km (12 nmi) along the coast between 55 and 366 m

(30 and 200 fathoms). In the "high" density whiting area (lat. 42°00'N -

45°00'N), tracklines were spaced every 11.1 km (6 nmi). In rockfish study

areas (lat. 42°5O'N - 44°18'N, 46°16'N - 47°20'N), the tracklines were spaced

every 5.6 km (3 nmi). The rockfish study tracklines were drawn between the

55 and 220 m(30 and 120 fathoms) isobaths to include most of the species

bathymetric range, but those tracklines within the rockfish study area which

corresponded to the underlying whiting sampling design were extended seaward

to 366 m (200 fathoms). Rockfish study areas were stratified by depth at
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55-183 m and 184-228 m (30-100 fathoms and 101-120 fathoms) because canary

and yellowtail rockfish densities are usually much reduced in waters deeper

than 183 m. Whiting study areas were stratified at 55-183 m and 184-366 m

(3ll-100 fathoms and l0l-200 fathoms) for the same reason. Strata boundaries

and areas (square nautical miles) are presented in Table 1 and the station

pattern is shown in Figure 1.

The number of trawl stations on a trackline within a depth stratum

was proportional to the width of the depth stratum at that point. Station

allocation was determined as follows:

Linear distance along trackline No. of stations on
within depth stratum (km) trackline section

< 9.25 1

9.26 - 18.50 2

18.51 - 27.75

etc. etc.

The placement of stations on a trackline segment was done at random but

with the stipulation that no two stations could be assigned within 3.7 km

(2 nmi) of one another.

RESULTS

Haul, Catch, and Biological Data

There were 581 trawl hauls successfully completed during this survey.

Included were 505 standard survey stations, 22 widow rockfish stations, 43

replicated rockfish stations, and 11 stations selected by the skipper of the

Pat San Marie in an attempt to locate concentrations of shelf rockfish. The

standard survey stations used in the present analyses are presented by depth

stratum and International North Pacific Fisheries Commission (INPFC) statistical

area (Fig. 1) in Table 2. The locations of successfully sampled trawl stations

are shown by vessel in Figure 2.
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A total of 107 fish species belonging to 38 families were identified in the

samples. Table 3 lists these species in taxonomic order as presented by Robins

(1980). Biological data were collected from target species and other dominant

components of the catches. Tables 4-7 summarize the samples of lengths, age

structures, maturity data, and stomachs collected by INPFC area and depth stratum.

Stomach samples were analyzed-in a separate study of trophodynamics. The results

of these analyses are presented in papers by Livingston (1983) and Brodeur and

Pearcy (1984).

Temperature Data

A total of 363 sea surface temperatures were collected from throughout

the survey area. Surface temperatures ranged from a high of 16.1°C in the

southern Monterey area to a low of 8.8°C within the central Columbia area.

Figure 3 displays the surface temperature distribution throughout the survey

region. Bottom temperatures were recorded at 67 sites and ranged from a high

of 9.2°C to a low of 6.0°C, depending largely on depth. Figure 4 shows the

geographic distribution of bottom temperatures throughout the survey area.

Relative Population Densities

In Tables  8-13, the 20 most predominant fish species observed are ranked

by mean CPUE (kg/Ian) as an indication. of relative abundance and presented by

INPFC area and depth stratum. The target species for the survey were ranked

among the top 20. Pacific whiting was ranked the top species overall with

a mean CPUE value which accounted for l9% of the total. average groundfish

CPUE. The highest average CPUE for Pacific whiting was in the INPFC Monterey

area where it accounted for 55% of the average groundfish CPUE, and the lowest

CPUE was in the INPFC Vancouver area where it comprised 7% of the average

groundfish CPUE.  Yellowtail rockfish ranked ninth overall with a mean CPUE
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value which accounted for 3% of the average groundfish CPUE for the survey

area. The highest average' CPUE for yellowtail was in the INPFC Vancouver

area (U.S. portion) and comprised 5% of the total groundfish CPUE. The

lowest average density was in the Monterey area and was too low to be included

among the 20 highest CPUE values. Canary rockfish ranked 12th overall with

the greatest density occurring in the Vancouver area where mean CPUE accounted

for 4% of the average groundfish CPUE. The lowest mean density was in the

INPFC Monterey area where the average CPUE was too low, to be ranked among the

top 20 values.

After Pacific whiting, sablefish (Anoplopoma fimbria), Pacific ocean perch,

spiny dogfish (Squalus acanthias), splitnose rockfish, and Dover sole (Microstomus

pacificus) had the highest relative density overall. The mean CPUE for these

top six species comprised 59% of the mean CPUE for all groundfish. Although

Dover sole densities ranked relatively high throughout the entire survey area,

it should be noted that the CPUE values for flatfish are likely to be conservative

because the trawl used is not particularly well suited for the efficient capture

of flatfish.

As one would expect, the relative abundance varied among depth strata.

Pacific whiting was the most abundant species in the shallow stratum

(55-183 m) comprising 32% of the shallow stratum CPUE, but in the deep stratum

(184-366 m) Pacific whiting was fifth in relative abundance, accounting for 6%

of the CPUE. Yellowtail and canary rockfishes ranked fourth and seventh,

respectively, in relative abundance in the shallow stratum. The CPUE for both

species was too low to be included in the 20 highest values for the deep

stratum. Sablefish ranked third in relative abundance for both the shallow.

and deep strata. Pacific ocean perch and splitnose rockfish ranked first and

second in relative abundance for the deep stratum, but in the shallow stratum

CPUE values did not occur among the top 20.
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Latitudinal variability in relative abundance was also observed. The

five most abundant species in, the Monterey area were Pacific whiting, sablefish,

stripetail rockfish (S. saxicola) ,chilipepper, and bank rockfish (S. rufus);

in the Eureka area--splitnose rockfish, Pacific whiting, sablefish, Dover sole,

and darkblotched rockfish (S. Crameri); in the Columbia area--sablefish,

Pacific ocean perch, Pacific whiting,. splitnose rockfish, and Dover sole; and

spiny-dogfish, Pacific whiting, Pacific ocean perch, arrowtooth flounder

(Atheresthes stomias), and Dover sole in the Vancouver area.

Figures 5-26 present the geographic distributions of commercially impor-

tant groundfish based on categorized CPUE. Species CPUEs for each station

were sorted in decreasing order and categorized as the top l0%, middle 30%,

and lowest 60% of the values. In-some instances, a fifth category was used,

to highlight stations where-outstanding' catches occurred.. The CPUE levels

(assumed to be-proportional to abundance) are represented here by (polka dot)

symbol size. It should be noted that high sampling density in some areas may

create the illusion of high species abundance when, in fact, CPUEs were only

low or moderate. Variations in sampling intensity should be considered when

interpreting Figures 5-26.

Biomass and Population Estimates

Tables 14-25 present biomass estimates, 90% confidence intervals, estima-

tions of population numbers, mean lengths (cm), and mean weights (kg) by

species, area, and depth. Biomass and population estimates are likely to be

conservative because only a portion of the stock may be available to the

1 Outstanding catches were considered to be those having a CPUE value 2 x
(or greater) the highest CPUE value range in Figures 5-26.



bottom trawl and some escapement from the trawl may occur. For lack of

information on species-by-species catchability abundance calculations are

based on the assumption that all fish in front of the trawl are captured.

The degree of conservative bias will vary among species. The depths and

areas sampled and the characteristics of the sampling gear should be con-

sidered in evaluating the accuracy of abundance estimates on a species-by-

species basis. The following discussion is aimed primarily at the survey

target species in the interest of maintaining brevity in this report.

The biomass as derived from bottom trawl data for Pacific whiting was

estimated at 188,299 metric tons (t) for the survey area2. The Monterey area

accounted for 75% of the biomass; the Eureka area, 6%; the Columbia area, 11%;

and the Vancouver area, 9% of which 6% occurred in the U.S. portion of the

Vancouver area (47°30'N latitude--U.S./Canada border). The total estimated

biomass for yellowtail rockfish was 19,588 t. The Monterey area accounted

for 1% of the total biomass; the Eureka area, 3%; the Columbia area, 27%; and

the Vancouver area, 69%. Yellowtail rockfish biomass within the U.S. portion

of the Vancouver area comprised 37% of the biomass estimate for the entire

Vancouver area. The total estimated biomass for canary rockfish was 14,465 t.

'The Monterey area accounted for 1% of the total biomass estimate; the Eureka

area, 9%; the Columbia, 20%, and the Vancouver area, 70%. Twenty-six percent

of the Vancouver area biomass was found in the portion lying in U.S. waters.

2 This estimate represents only 14% of the total estimated whiting biomass
as another 1,344,436 t occurred in midwater and were accounted for by
a hydroacoustic survey.
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Pacific whiting (140,948 t),. sablefish (l6,181 t), and chilipepper

(9,779 t) were the most abundant species in the Monterey area; Pacific

whiting (11,338 t), sablefish (8,671 t), and canary rockfish (1,246 t)

dominated in the Eureka area; Pacific whiting (19,888 t), sablefish

(14,458 t), and lingcod (8,715 t) in the Columbia area; and Pacific whiting

(16,155 t), yellowtail rockfish (13,585 t)., and sablefish (11,268 t) in the

Vancouver area. In the U.S. portion of the Vancouver area, Pacific whiting

(11,770 t), yellowtail rockfish (4,976 t), and arrowtooth flounder (3,998 t)

were prevalent. 

Size Compositions

Length distributions for the species of major interest are presented by

INPFC area and depth stratum in Figures 27-47. The Pacific whiting distribution

was bimodal with the left mode comprised of fish 31-41 cm long. This mode is

indicative of the strong 1977 year class. The mode on the right represents

those fish <45 cm long and is dominated by the 1973 year class. The overall mean

length for Pacific whiting was 42.0 cm. Whiting typically exhibit a latitudinal

trend-in size, whereby, the average length increases from south to north. Mean

lengths for Pacific whiting in the Monterey, Eureka, Columbia, and Vancouver

areas were 40.5 cm, 45.3 cm, 51.2 cm, and 55.0 cm, respectively. There

seemed to be little difference in mean lengths or length distribution between

depth strata within INPFC areas.

The size composition for yellowtail rockfish was unimodal with most fish

falling between 35 and 53 cm. Fish measuring 46 cm were the most frequent.

This mode represents several year classes within the population, but centers

around the 1969 year class. A somewhat smaller mode occurred at 34-40 cm

in the INPFC Columbia area, suggesting the recruitment of younger fish.

Again, there appeared to be little variability in mean lengths or length
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distributions between depth strata within and between INPFC areas. The mean

length for yellowtail rockfish for the entire survey area was 44.8 cm.

The overall size composition for canary rockfish was trimodal with modes

occurring between 39-45 cm, 46-50 cm; and 51-57 cm. The smaller mode is

centered at 45 cm which corresponds to the mean length of the 1971 year class.

The middle mode occurs at about 48 cm and. represents to a large extent the

1969 year class. The largest mode is at 49 cm and is indicative of the 1968

year class. Some very small (15-38 cm) fish were present in the Columbia

shallow stratum and a trace appeared in the Vancouver shallow stratum. The

mean length for canary rockfish throughout the survey area was 49.3 cm. Mean

lengths increased latitudinally with 46.8 cm, 48.3 cm, and 49.9 cm for the

Eureka, Columbia,and Vancouver areas, respectively.

Age Composition

Age structures were collected from a number of commercially important

species and read by the NWAFC’s age reading unit. Tables 26-51 present

estimated age compositions for Pacific whiting and some shelf rockfish species

by INPFC area and for the total survey area. Figures 48-53 present the age

composition of each species by sex, INPFC area, and depth stratum.

Ages of Pacific whiting ranged from 1 to 22 years of age. The

3-year-olds (1977 year class) dominated the population age composition. The

1977 year class was strongest in the INPFC Monterey and Eureka areas where it

accounted for 77% and 44% of the population estimates, respectively. The

l-and 2-year-old fish (1978-79 year classes) accounted for less than 1% of the

total population estimate, but the bulk of those year classes would be expected

to be present in the area south of the region surveyed. Fish >5 years of age

became more important in the northern portion of the survey area. Mean ages
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for the INPFC Monterey, Eureka, Columbia, and Vancouver areas were 3.9 years,

5.4 years, 8.4 years, and 9.7 years, respectively. The mean age for the

entire Pacific whiting population was 4.6 years. There was little difference

in mean ages between depth strata within INPFC areas.

Yellowtail rockfish ages ranged from 3 to 38 years and the dominant age

varied by INPFC areas. The 1971 year class was prominent in the Vancouver

area and comprised 12% of the population estimate. The 1970 year class

accounted for 28% of the estimate in the Eureka area, and the 1966 year class

represented 11% of the population estimate in the Columbia area. The 1960

year class accounted for 9% of the population estimate for yellowtail in the

U.S. portion of the Vancouver area. Overall, the 1969 year class was the

most prominent, accounting for 11% of the total population estimate and most

prevalent in the Columbia deep stratum. The mean age for the entire yellowtail

population was 12.9 years of age. Mean ages tended to increase from south to

north and were 10.4 years, 13.2 years, and 13.6 years for the Eureka, Columbia,

and Vancouver areas; Differences in mean ages between depth strata were

minimal.

The age composition for canary rockfish included fish 2-25 years of age,

and was predominated by three age groups. The 1968 year class was the most

prevalent and strongest in the Columbia area, accounting for 16% of the

population estimate. The 1967 year class represented 19% of the estimate in

the Vancouver area and the 1966 year class comprised 21% of the population

estimate in the Eureka area. All three year classes were present throughout

the survey area and represented 43% of the total population estimate. Fish

less than 7 years old were present in very small numbers and only in the
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Columbia and Vancouver areas. Mean ages increased from south to north with

ages of 11.7 years, 12.2 years, and 13.8 years in the Eureka, Columbia, and

Vancouver areas, respectively. The mean age for the entire canary population

was 12.9 years of age.
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TABLES

Table 1.--The 1980 sampling strata boundaries and areas (square nautical
miles).

Table 2 .--Number of successful hauls by International North Pacific Fisheries
Commission area and depth stratum.

Table 3 .--Fish species caught during the 1980 west coast groundfish survey.

Table 4 .--Number of length measurements taken by species, International North
Pacific Fisheries Commission area, and depth stratum.

Table 5 .--Number of age structure sample taken by species, International
North Pacific Fisheries Commission area, and depth stratum. 

Table 6 .--Number of maturity observations made by species and depth stratum
within the International North Pacific Fisheries Commission Columbia
area.

Table 7 .--Number of stomach samples. collected by species, International North
Pacific Fisheries Commission area and depth stratum.

Table 8 .--Dominant fish species caught during the 1980 west coast groundfish
survey, ranked in order of abundance (kilograms per kilometer
trawled).

Table 9 .--Dominant fish species caught during the 1980 west coast groundfish
survey, ranked in order of abundance (kilograms per kilometer
trawled) in the International North Pacific Fisheries Commission
Monterey area.

Table 10 .--Dominant fish species caught during the 1980 west coast groundfish
survey, ranked in order of abundance' (kilograms per kilometer
trawled) in the International North Pacific Fisheries Commission
Eureka area.

Table 11 .--Dominant fish species caught during the 1980 west coast groundfish
survey, ranked in order of abundance (kilograms per kilometer
trawled) in the International North Pacific Fisheries Commission
Columbia area. 
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Table 12 .--Dominant fish species caught during the 1980 west coast groundfish
survey, ranked in order of abundance (kilograms per kilometer
trawled) in the U.S. portion of the International North Pacific
Fisheries Commission Vancouver area.

Table 13 .--Dominant fish species caught during the 1980 west coast groundfish
survey, ranked in order of abundance (kilograms per kilometer
trawled) in the International North Pacific Fisheries Commission
Vancouver area.

Table 14 .--Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for Pacific whiting by
International North Pacific Fisheries Commission (INPFC) area and
all areas combined.

Table 15. --Estimates.of 1980 biomass,90% confidence intervals, population
numbers, mean lengths, and mean weights for yellowtail rockfish by
International North Pacific Fisheries Commission (INPFC) area and
all areas combined.

Table 16. --Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for canary rockfish by
International North Pacific Fisheries Commission (INPFC) area and
all areas combined.

Table 17. --Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for widow rockfish by
International North Pacific Fisheries Commission (INPFC) area and
all areas combined. 

Table 18 .--Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for sablefish by Inter-
national North Pacific Fisheries Commission (INPFC) area and all
areas combined.

Table 19 --Fstimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for Pacific ocean perch by
International North Pacific Fisheries Commission (INPFC) area and all
areas combined.

Table 20 .--Estimates of 1980 biomass, 90% confidence intervals, population
numbers,. mean lengths, and mean weights for chilipepper by Inter-
national North Pacific Fisheries Commission (INPFC) area and all
areas combined.
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Table 21 .--Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for bocaccio by Inter-
national North Pacific Fisheries Commission (INPFC) area and all
areas combined.

Table 22 .--Estimates Of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for lingcod by Inter-
national North Pacific Fisheries Commission (INPFC) area and all
areas combined.

Table 23 .--Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for arrowtooth flounder
by International North Pacific Fisheries Commission (INPFC) area
and all areas combined.

Table 24 .--Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for Dover sole by Inter-
national North Pacific Fisheries Commission (INPFC) area and all
areas combined.

Table 25. --Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for English sole by Inter-
national North Pacific Fisheries Commission (INPFC) area and all
areas combined.

Table 26. --Population estimates for Pacific whiting by age group and mean
length at age for the entire survey area.

Table 27. --Population estimates for Pacific whiting by age group and mean
length at age in the International North Pacific Fisheries
Commission Monterey area.

Table 28. --Population estimates for Pacific whiting by age group and mean
length at age in the International North Pacific Fisheries
Commission Eureka area.

Table 29. --Population estimates for Pacific whiting by age group and mean
length at age in the International North Pacific Fisheries
Commission Columbia area.

Table 30 .--Population estimates for Pacific whiting by age group and mean
length at age in the U.S. portion of the International North
Pacific Fisheries Commission Vancouver area.
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Table 31.--Population estimates for Pacific whiting by age group. and mean
length at age in the International North Pacific Fisheries
Commission Vancouver area.

Table 32 .--Population estimates for yellowtail rockfish by age group and mean
length at age for the entire survey area.

Table 33. --Population estimates for yellowtail rockfish by age group and mean
length at age in the International North Pacific Fisheries
Commission Eureka area.

Table 34. --Population estimates for yellowtail rockfish by age group and mean
length at age in the International North Pacific Fisheries
Commission Columbia area.

Table 35. --Population estimates for yellowtail rockfish by age group and mean
length at age in the U.S. portion of the International North Pacific
Fisheries Commission Vancouver area.

Table 36. --Population estimates for yellowtail rockfish by age group and mean
length at age in the International North Pacific Fisheries
Commission Vancouver area.

Table 37 .--Population estimates for canary rockfish by age group and mean
length at age in the entire survey area.

Table 38. --Population estimates for canary rockfish by age group and mean
length at age in the International North Pacific Fisheries
Commission Eureka area.

Table 39. --Population estimates for canary rockfish by age group and mean
length at age in the International North Pacific Fisheries
Commission Columbia area.

Table 40 .--Population estimates for canary rockfish by age group and mean
length at age in the International North Pacific Fisheries
Commission Vancouver area.

Table 41 .--Population estimates for Pacific ocean perch by age group and mean
length at age for the entire survey area.
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Table 42 .--Population estimates for Pacific ocean perch by age group and mean
length at age in the International North Pacific Fisheries
Columbia area.

Table 43. --Population estimates for Pacific ocean perch by age group and mean
length at age in the International North Pacific Fisheries Commission
Vancouver area.

Table 44 .--Population estimates for chilipepper by age group and mean
length at age for the entire survey area.

Table 45. --Population estimates for chilipepper by age group and mean
length at age in the International North Pacific Fisheries Commission
Monterey area.

Table 46. --Population estimates for chilipepper by age group and mean
length at age in the International North Pacific Fisheries Commission
Eureka area.

Table 47. --Population estimates for splitnose rockfish by age group and mean
length at age for the entire survey area.

Table 48. --Population estimates for splitnose rockfish by age group and mean
length at age in the International North Pacific Fisheries Commission
Monterey area.

Table 49. --Population estimates for splitnose rockfish by age group and mean
length at age in the International North Pacific Fisheries Commission
Columbia area.

Table 50 .--Population estimates for splitnose rockfish by age group and mean
length at age in the U.S. portion of the International North
Pacific Fisheries Commission Vancouver area.

Table 51 .--Population estimates for splitnose rockfish by age group and mean
length at age in the International North Pacific Fisheries Commission
Vancouver area.

Table 52.--Station and catch data (lbs) for the F/V Pat San Marie.

Table 53 .--Station and catch data (lbs) for the F/V Mary Lou.
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Table 1 .--The 1980 sampling strata boundaries and areas (Square nautical miles).



20

Table 3 .--Fish species caught during the 1980 west coast groundfish survey.

Family and speciesa Common namea
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Table 3 .--Continued.

Family and speciesa Common namea



2 2

Table 3 .--Continued.

Family and speciesa Common. namea
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Table 3 . - -Continued.

Family and speciesa Common namea

a Nomenclature from Robins (1980) unless otherwise noted.
b Nomenclature from Eschmeyer and Herald (1983).



Table 4 .--Number of length measurements taken by species, International North Pacific Fisheries Commission
area, and depth stratum.



Table 5 .--Number of age structure samples taken by species, International North Pacific Fisheries Commission
area, and depth stratum.
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Table 6 .--Number of maturity observations made by species and
depth stratum within the International North Pacific
Fisheries Commission Columbia area.

Species
Columbia

55-183 m 184-366 m

Pacific whiting 276 45

Pacific ocean perch -- 63

Darkblotched rockfish -- 93

Splitnose rockfish -- 34

Table 7 .--Number of stomach samples collected by species, International
North Pacific Fisheries Commission area, and depth stratum.

Species
Columbia Vancouver

55-183 m 184-366 m 55-183 m 184-366 m

Pacific whiting 52 2 29 6

Pacific ocean perch -- 42 33 62

Splitnose rockfish -- 31 -- --

Widow rockfish 8 -- 7 --

Yellowtail rockfish 98 -- 88 6

Canary rockfish 55 -- 6 --



Table 8.--DOMINANT fish species caught during the 1980 west coast groundfish survey, ranked in order of abundance
(kilograms per kilometer trawled).



Table 9 .--Dominant fish species caught during the 1980 west coast groundfish survey, ranked in order of abundance
(kilograms per kilometer trawled) in the International North Pacific Fisheries Commission Monterey area.



Table 10 .--Dominant fish species caught during the 1980 west coast groundfish survey, ranked in order of abundance
(kilograms per kilometer trawled) in the International North Pacific Fisheries Commission Eureka area.



Table 11 .--Dominant fish species caught during the 1980 west coast groundfish survey, ranked in order of abundance
(kilograms per kilometer trawled) in the International North Pacific Fisheries Commission Columbia area.



Table 12 .--Dominant fish species caught during the 1980 west coast groundfish survey, ranked in order of abundance
(kilograms per kilometer trawled) in the U.S. portion of the International North Pacific Fisheries
Commission Vancouver area.



Table 13 .--Dominant fish species caught during the 1980 west coast groundfish survey, ranked in order of abundance
(kilograms per kilometer trawled) in the International North Pacific Fisheries Commission Vancouver area.
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Table 14. --Estimates of 1980 biomass, 90% confidence intervals population
numbers, mean lengths, and mean weights for Pacific whiting by
International North Pacific Fisheries Commission (INPFC) area and
all areas combined.

aDifferences between totals may exist due to rounding.



34

Table 1.5 --Estimates-of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for yellowtail rockfish
by International North Pacific Fisheries Commission (INPFC) area
and all areas combined.
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Table 15. --Continued.

aDifferences between totals may exist due to rounding.
bNo confidence interval calculated because of limited observations.
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Table 16. --Estimates of 1980 biomass, 90% confidence intervals,
population numbers, mean lengths, and mean weights for canary
rockfish by International North Pacific Fisheries Commission
(INPFC) area and all areas combined.
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Table 16. --Continued.

aDifferences between totals may exist due to rounding.
bNo confidence interval calculated because of limited observations.
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Table 17 .--Estimates of 1980 biomass, 90% confidence intervals, population numbers,
mean lengths, and mean weights for widow rockfish by International
North Pacific Fisheries Commission (INPFC) area and all areas combined.

a Difference between totals may exist due to rounding.
b No confidence interval calculated because of limited observation.
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Table 18. --Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for sablefish by
International North Pacific Fisheries Commission (INPFC) area and
all areas combined.

aDifferences between totals may exist due to rounding.



40

Table 19. --Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for Pacific ocean perch
by International North Pacific Fisheries Commission (INPFC) area
and all areas combined.

aDifferences between totals may exist due to rounding.
bNo confidence interval calculated because of limited observations.
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Table 20 .--Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for chilipepper by
International North Pacific Fisheries Commission (INPFC) area
and all areas combined. 

aDifferences between totals may exist due to rounding.
bNo confidence interval calculated because of limited observations.
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Table.21 --Estimates of 1980 biomass,9b% confidence intervals, population
numbers, mean lengths, and mean weights for bocaccio by
International North Pacific Fisheries Commission (INPFC) area and
all areas combined.

aDifferences between totals may exist due to rounding.
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Table 22.--Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean, lengths, and mean weights for lingcod by
International North Pacific Fisheries Commission (INPFC) area and
all areas combined.

aDifferences in totals may exist due to rounding.
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Table 23 .--Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights for arrowtooth flounder
by International North Pacific Fisheries Commission (INPFC) area
and all areas combined.

aDifferences in totals may exist due to rounding.
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Table 24. --Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean weights. for Dover sole by
International North Pacific Fisheries Commission (INPFC) area,
and all areas combined.

aDifferences between totals may exist due to rounding.
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Table 25 .--Estimates of 1980 biomass, 90% confidence intervals, population
numbers, mean lengths, and mean-weights for English sole by
International North Pacific Fisheries Commission (INPFC) area
and all areas combined.

aDifferences between totals may exist due to rounding.
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Table 26. --Population estimates for  Pacific whiting by age
group and mean length at age for the entire
survey-area.

aDifferences in totals due to rounding.
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Table 27 .--Population estimates for Pacific whiting by age
group and mean-length at age in the International
North Pacific Fisheries Commission Monterey area.

aDifference in totals due to rounding.
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Table 28.--Population estimates for pacific whiting by age
group and mean length at age in the International
North Pacific Fisheries Commission Eureka area.

aDifferences in totals due to rounding.
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Table 29. --Population estimates for Pacific whiting by age
group and mean length at  age in the International
North Pacific Fisheries Commission Columbia area.

aDifferences in totals due to rounding.



51

Table 30. --Population estimates for Pacific whiting by age
group and mean length at age in the U.S. portion
of the International North-Pacific Fisheries
Commission Vancouver area.

aDifferences in totals due to rounding.
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Table 31 .--Population estimates for Pacific whiting by age
group and mean length at age in the International
North Pacific Fisheries Commission Vancouver area.

aDifferences in totals due to rounding.



53

Table 32. --Population estimates for yellowtail rockfish by
age group and mean length at age for the entire
survey area.

aDifferences in totals due to rounding.
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Table 33 .--Population estimated for yellowtail rockfish by
age group and mean length at age in the
International North Pacific Fisheries Commission
Eureka area.

aDifferences in totals due to rounding.
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Table 34. --Population estimates for yellowtail rockfish by age
group and mean length at age in  the International
North Pacific Fisheries-Commission Columbia area.

aDifferences in totals due to rounding.



56

 Table 35. --Population estimates for yellowtail rockfish by age
 group and mean length at age in the U.S. portion of
the International North Pacific Fisheries commission
Vancouver area.

aDifferences in totals due to rounding.
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Table 36 --Population estimates for yellowtail rockfish by
 age group and mean length at age in the
International North Pacific Fisheries Commission
Vancouver area.

aDifferences in totals due to rounding.
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Table 37.--Population estimates for canary rockfish by age
group and mean length at age for the entire
survey area. 

aDifferences in totals due to rounding.
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Table 38. -Population estimates for canary rockfish by age
group and mean length at age in the International
North Pacific Fisheries Commission Eureka area.

aDifferences in totals due to rounding.
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Table 39. --Population estimates for, canary rockfish by age
group and mean length at age in the International
North Pacific Fisheries Commission Columbia area.

a Differences in totals to rounding.
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Table 40. --Population estimates for canary rockfish by  age
group and mean length at age in the International
North Pacific Fisheries Commission Vancouver area.

aDifferences in totals due to rounding.
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Table 41 .--Population estimates for Pacific ocean perch by
age group and mean length at age for the entire
survey area.

aDifferences in totals due to rounding.
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Table 42 .--Population estimates for Pacific ocean perch by age
group and mean length at age in the International
North Pacific Fisheries Commission Columbia area.

aDifferences in totals due to rounding.
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Table 43.7--Population estimates for Pacific ocean perch by age
group and mean length at age in the International
North Pacific Fisheries Commission Vancouver area.

aDifferences in totals due to rounding.
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Table 44 .--Population estimates for chilipepper by age group
and mean length at age for  the entire survey area.

aDifferences in totals due to rounding.
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Table 45 --Population estimates for chilipepper by age group
and mean length at age in the International North
Pacific Fisheries Commission Monterey area.

aDifferences in totals due to rounding.
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Table 46.--Population estimates for canary rockfish by age
group and mean length at age in the International
North Pacific Fisheries Commission Eureka area.

aDifferences in totals due to rounding.
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Table 47. --Population estimates for splitnose rockfish
rockfish by age froup and mean length at age for
the entire survey area.
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Table 47. --Continued.

aDifferences in totals due to rounding.
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Table 48 .--Population estimates for splitnose rockfish by
age group and mean length at age in the
International North Pacific Fisheries Commission
Monterey area.
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Table 48 .--Continued.

aDifferences in totals due to rounding.
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Table 49. --Population estimates for splitnose rockfish by
age group and mean length at age in the
International North Pacific Fisheries Commission
Columbia area.
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Table 49 .--Continued.

aDifferences in totals due to rounding.
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Table 50 .--Population estimates for splitnose rockfish by
age group and mean length at age in the U.S.
portion of the International North Pacific
Fisheries Commission Vancouver area.

aDifferences in totals due to rounding.
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Table 51 .--Population estimates for splitnose rockfish by
age group and mean length at age in the
International North Pacific Fisheries Commission
Vencouver area.

aDifferences in totals due to rounding.



Table 52.--Station and catch (lbs.) data for the F/V Pat San Marie.



Table 52.--Continued.



Table 52 .--Continued.



Table 52 .--Continued.



Table 52. --Continued.



Table 52 .--Continued.



Table 52 .--Continued.



Table 52.--Continued.



Table 52 .--Continued.



Table 52.--Continued.



Table 52 .--Continued.



Table 52.--Continued.



Table 52 .--Continued.



Table 52 .--Continued.



Table 52.--Continued. 



Table 52. - - C o n t i n u e d .



Table 52. --Continued.
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Table 52.--Continued.



Table 52.--Continued.



Table 52.--Continued.



Table 52. - - C o n t i n u e d .



Table 52 . - - C o n t i n u e d .



Table 52.--Continued.



Table 53.--Station and catch (lbs.) data for the F/V Mary Lou.



Table 53 .--Continued.



Table 53 .--Continued.



Table 53.--Continued.



Table 53 .--Continued.



Table 53 . - - C o n t i n u e d .



Table 53.--Continued.



Table 53. --Continued.
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Table 53 .--Continued.
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Table 53.--Continued.
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Table 53.--Continued.
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Table 53. --Continued.



Table 53. --Continued.
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FIGURES

Figure 1. --The 1980 bottom trawl survey area with trawl sampling density
patterns.

Figure 2. --The distribution of successfully completed bottom trawl hauls
in 1980.

Figure 3. --The distribution of sea surfaces temperatures during July-
September 1980.

Figure 4. --The distribution of sea bottom temperatures during July-
September 1980.

Figure 5. --Distribution and relative densities measured in catch rates (kg/km)
for Pacific whiting during the 1980 bottom trawl survey.

Figure 6. --Distribution and relative abundance measured in catch rates (kg/km)
for yellowtail rockfish during the 1980 bottom trawl survey.

Figure 7. --Distribution and relative abundance measured in catch rates (kg/an)
for canary rockfish during the 1980 bottom trawl survey.

Figure 8. --Distribution and relative abundance measured in catch rates (kg/km)
for sablefish during the 1980 bottom trawl survey.

Figure 9. --Distribution and relative abundance measured in catch rates (kg/km)
for chilipepper during the 1980 bottom trawl survey.

Figure 10. --Distribution and relative abundance measured in catch rates (kg/Ian)
for bocaccio during the 1980 bottom trawl survey.

Figure 11.--Distribution and relative abundance measured in catch rates (kg/km)
for silvergray rockfish during the 1980 bottom trawl survey.

Figure 12. --Distribution and relative abundance measured in catch rates (kg/km)
for Pacific ocean perch during the 1980 bottom trawl survey.

Figure 13. --Distribution and relative abundance measured in catch rates (kg/h)
for redstripe rockfish during the 1980 bottom trawl survey.
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Figure 14.--Distribution and relative abundance measured in catch rates (kg/km)
for darkblotched rockfish during the 1980 bottom trawl survey.

Figure 15. --Distribution and relative abundance measured in catch rates (kg/km)
for splitnose rockfish during the 1980 bottom trawl survey.

Figure 16.--Distribution and relative abundance measured in catch rates (kg/km)
for sharpchin rockfish during the 1980 bottom trawl survey.

Figure 17. --Distribution and relative abundance measured in catch rates (kg/km)
for greenstriped rockfish during, the 1980 bottom trawl survey.

Figure 18. --Distribution and relative abundance measured in catch rates (kg/km)
for stripetail rockfish during the 1980 bottom trawl survey.

Figure 19. --Distribution and relative abundance measured in catch rates (kg/km)
for lingcod during the 1980 bottom trawl survey.

Figure 20. --Distribution and relative abundance measured in catch rates (kg/km
for Dover sole during the 1980 bottom trawl survey.

Figure 21 .--Distribution and relative abundance measured in catch rates (kg/km
for Pacific sanddab during the 1980 bottom trawl survey.

Figure 22. --Distribution and relative abundance measured in catch rates (kg/km)
for arrowtooth flounder during the 1980 bottom trawl survey.

Figure 23. --Distribution and relative abundance measured in catch rates (kg/km)
for petrale sole during the 1980 bottom trawl survey.

Figure 24. --Distribution and relative abundance measured in catch rates (kg/km)
for English sole during the 1980 bottom trawl survey.

Figure 25. --Distribution and relative abundance measured in catch rates (kg/km)
for rex sole during the 1980  bottom trawl survey.

Figure 26. --Distribution and relative abundance measured in catch rates (kg/km)
for all fish species during the 1980 bottom trawl survey.

Figure 27. --Estimated size composition for Pacific whiting by sex, depth stratum,
and International North Pacific Fisheries Commission (INPFC) area
from the 1980 west coast trawl survey.
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Figure 28. --Estimated size composition for yellowtail rockfish by sex, depth stratum,
and International North Pacific Fisheries Commission (INPFC) area from
the 1980 west coast trawl survey.

Figure 29. --Estimated size composition for canary rockfish by sex, depth stratum,
and International North Pacific Fisheries Commission (INPFC) area from
the 1980 west coast trawl survey.

Figure 30. --Estimated size composition for sablefish by sex, depth stratum, and
International North Pacific Fisheries Commission (INPFC) area from
the 1980 west coast trawl survey.

Figure 31. --Estimated size composition for chilipepper by sex, depth stratum,
and International North Pacific Fisheries Commission (INPFC) area
from the 1980 west coast trawl survey.

Figure 32. --Estimated size composition for widow rockfish-by sex/depth stratum,
and International North Pacific Fisheries Commission (INPFC) area from
the 1980 west coast trawl survey.

Figure 33. --Estimated size composition for bocaccio by sex, depth stratum,
and International North Pacific Fisheries Commission (INPFC) area
from the 1980 west coast trawl survey.

Figure 34. --Estimated size composition for redstripe rockfish by sex, depth
stratum, and International North Pacific Fisheries Commission (INPFC)
area from the 1980 west coast trawl survey.

Figure 35.--Estimated size composition for 'darkblotched rockfish by sex, depth
stratum-and International North Pacific Fisheries Commission (INPFC)
area from the 1980 west coast trawl survey.

Figure 36. --Estimated size composition for stripetail rockfish by sex, depth
stratum, and International North Pacific Fisheries Commission (INPFC)
area from the 1980 west coast trawl survey.

Figure 37. --Estimated size composition for Pacific ocean perch by sex, depth
stratum, and International North Pacific Fisheries Commission (INPFC)
area from the 1980 west coast trawl survey.

Figure 38. --Estimated size composition for sharpchin rockfish by sex, depth
stratum,and International North Pacific Fisheries Commission (INPFC)
area from the 1980 west coast trawl survey.
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Figure 39. --Estimated size composition for shortbelly rockfish by sex, depth
stratum, and International North Pacific Fisheries Commission (INPFC)
area from the 1980  west coast trawl survey.

Figure 40. --Estimated size composition for splitnose rockfish by sex! depth
stratum, and International North Pacific Fisheries Commission (INPFC)
area from the 1980 west coast trawl survey.

Figure 41. --Estimated size composition for Pacific cod by sex, depth stratum,
and International North Pacific Fisheries Commission (INPFC) area
from the 1980 west coast trawl survey.

Figure 42. --Estimated size composition for Pacific sanddab by sex, depth
stratum, and International North Pacific Fisheries Commission (INPFC)
 area from the 1980 west coast trawl survey.

Figure 43. --Estimated size composition for walleye pollock by sex, depth
stratum, and International North Pacific Fisheries Commission (INPFC)
area from the 1980 west coast trawl survey.

Figure 44. --Estimated size composition for arrowtooth flounder by sex, depth
stratum, and International North Pacific Fisheries Commission (INPFC)
area from the 1980 west coast trawl survey.

Figure 45. --Estimated size composition for Dover sole by sex, depth stratum,
and International North Pacific Fisheries Commission (INPFC) area
from the 1980 west coast trawl survey.

Figure 46. --Estimated size composition for rex sole by sex, depth stratum,
and-International North Pacific Fisheries Commission (INPFC) area
from the 1980 west coast trawl survey.

Figure 47. --Estimated size composition for English sole by sex, depth stratum,
and International North Pacific Fisheries Commission (INPFC) area from
the 1980 west coast trawl survey.

Figure 48. --Estimated age composition for Pacific whiting by sex, depth stratum,
and International North Pacific Fisheries Commission (INPFC) area from
the 1980 west coast trawl survey.

Figure 49. --Estimated age composition for yellowtail rockfish by sex, depth
stratum, and International North Pacific Fisheries Commission (INPFC)
area from the 1980 west coast trawl survey.
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Figure 50. --Estimated age composition for canary rockfish by sex, depth
stratum, and International North Pacific Fisheries Commission (INPFC)
area from the 1980 west coast trawl survey.

Figure 51. --Estimated age composition for splitnose rockfish by sex, depth
stratum, and International North Pacific Fisheries Commission (INPFC)
area from the 1980 west coast trawl survey.

Figure 52. --Estimated age composition for Pacific ocean perch by sex, depth
stratum, and International North Pacific Fisheries Commission (INPFC)
area from the 1980 west coast trawl survey.

Figure 53. --Estimated age composition for chilipepper by sex, depth stratum,
and International North Pacific Fisheries Commission (INPFC) area
from the 1980 west coast trawl survey.

Figure 54.--Specifications and design of the Noreastern bottom trawl used
during the 1980 west coast groundfish survey.
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Figure 1. --The 1980 bottom trawl survey area with trawl sampling
density patterns.
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Figure 4.--Distribution of sea bottom temperatures during July-September 1980.
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Figure 7.--Distribution and relative abundance
the 1980 bottom trawl survey.

measured in catch rates (kg/km) for canary rockfish during





Figure 9.--Distribution and relative abundance measured in catch rates (kg/km) for chilipepper during the
1980 bottom trawl survey.
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Figure 11. --Distribution and relative abundance measured in catch rates (kg/km) for silvergray rockfish
during the 1980 bottom trawl survey.



Figure 12,--Distribution and relative abundance measured in catch rates (kg/km) for Pacific ocean perch
during the 1980 bottom trawl survey.



Figure 13.--Distribution and relative abundance measured in catch rates (kg/km) for redstripe rockfish
during the 1980 bottom trawl survey.
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Figure 22.--Distribution and relative abundance measured in catch rates (kg/km) for arrowtooth flounder

during the 1980 bottom trawl survey.



Figure 23. --Distribution and relative-abundance measured in catch rates (kg/km) for petrale sole during
the 1980 bottom trawl survey.
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Figure 27. --Estimated size composition. for Pacific whiting by sex, depth stratum, and International
North Pacific Fisheries Commission (INPFC) area from the 1980 west coast trawl survey.



Figure 28. --Estimated size composition for yellowtail rockfish by sex, depth stratum, and International
North Pacific Fisheries Commission (INPFC) area from the 1980 west coast trawl survey.



Figure 29.--Estimated size composition for canary rockfish by sex, depth stratum, and International
North Pacific Fisheries Commission (INPFC) area from the 1980 west coast trawl survey.
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Figure 31 .--Estimated size composition for chilipepper by sex, depth stratum, and International North
Pacific Fisheries Commission (INPFC) area from the 1980 west  coast trawl survey.
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Figure 36. --Estimated size composition for stripetail rockfish by sex, depth stratum, and International
North Pacific Fisheries Commission (INPFC) area from the 1980 west-coast survey.
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Figure 39. --Estimated size composition for shortbelly rockfish by sex, depth stratum, and International
North Pacific Fisheries Commission (INPFC) area from the 1980 west Coast trawl survey.





Figure 41 .--Estimated size composition for Pacific cod by sex, depth stratum, and International North
Pacific Fisheries Commission (INPFC) area from the 1980 west coast trawl survey.



Figure 43. --Estimated size composition for walleye pollock by sex, depth stratum, and International
North Pacific Fisheries Commission (INPFC) area from the 1980 west coast trawl survey.



Figure 44 .--Estimated size composition for arrowtooth flounder by sex, depth stratum, and International
North Pacific Fisheries Commission (INPFC) area from the 1980 west coast trawl survey.



Figure 45. --Estimated size composition for Dover sole by sex, depth stratum, and International North
Pacific Fisheries Commission (INPFC) area from the 1980 west coast trawl survey.
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Figure 49. --Estimated age composition for yellowtail rockfish by sex, depth
stratum, and International North Pacific Fisheries Commission
(INPFC) area from the 1980 west coast trawl survey.
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Figure 50. --Estimated age composition for canary rockfish by sex; depth
stratum, and International North Pacific Fisheries Commission
(INPFC) area from the 1980 west coast trawl survey.
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SPLITNOSE ROCKFISH

51. --Estimated age composition for splitnose rockfish by sex, depth stratum,
and International North Pacific Fisheries Commission (INPFC) area from
the 1980 west coast trawl survey.
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PACIFIC OCEAN PERCH

Figure 52. --Estimated age composition for Pacific ocean perch by sex, depth
stratum, and International North Pacific Fisheries Commission
(INPFC) area from the 1980 west coast trawl survey.



CHILIPEPPER

Figure
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53.--Estimated age composition for chilipepper by sex, depth stratum, and
International North Pacific Fisheries Commission (INPFC) area from
the 1980 west coast trawl survey.
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Figure 54. --Specifications and design of the Noreastern bottom trawl used during
the 1980 west coast groundfish survey.
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